Local expression and distribution of growth hormone and growth hormone receptor in the chicken ovary: effects of GH on steroidogenesis in cultured follicular granulosa cells.
Preovulatory follicular development (PFD) is mainly regulated by gonadotropins (FSH, LH) and steroids, although other intraovarian factors are also involved. We analyzed the local expression of growth hormone (GH) in the hen ovary and the role that this hormone may play on the regulation of steroidogenesis in granulosa cells (GCs). Ovarian follicles from sexually mature hens were studied at different developmental stages. Both GH mRNA (by in situ hybridization) and protein (by immunohistochemistry) were expressed mainly in the GCs, and to a lesser extent in the theca cells of the follicular wall. Sequence of a GH cDNA 690-bp fragment obtained from the follicular wall was identical to that obtained from the pituitary. The growth hormone receptor (GHR) mRNA was also expressed in the follicles. Nine GH variants were observed by SDS-PAGE and Western blotting, but the main isoform showed a MW of 17 kDa, at all developmental stages. Addition of GH (0.1, 1, 10 nM) stimulated the synthesis of progesterone (P4) in primary GCs cultures in a dose-dependent manner (1.5, 2.9, 5.4 times, respectively). GH also stimulated the expression of cholesterol side-chain cleavage enzyme (cytochrome P450scc) mRNA, a rate-limiting enzyme during P4 synthesis (2.9, 4.6, 4.9 times, respectively), whereas the synthesis of 3β-hydroxysteroid dehydrogenase (3β-HSD) mRNA (a constitutive enzyme) was not changed. Both GH and GHR were co-expressed in GCs cultures. The locally expressed GH present in concentrated (4×, 6×, 8×) conditioned media obtained from ovarian GC cultures stimulated P4 production (1.2, 2.2, 4.4 times, respectively) in additional fresh cultured GCs, and this effect disappeared when the conditioned media were treated with antiserum against GH. These data suggest that locally produced GH may modulate follicular development through autocrine/paracrine effects in the chicken ovary.